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(57) ABSTRACT

In a hearing aid system, which comprises at least one hearing
aid device, incorrect adaptation of the signal processing unit
of'the hearing aid device to the receiver used is intended to be
avoided. To this end, automatic identification of the type of
receiver used is proposed, as well as automatic adaptation of
the signal processing in the hearing aid device by the hearing
aid system. Incorrect manual adaptation is thereby prevented.
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AUTOMATIC IDENTIFICATION OF
RECEIVER TYPE IN HEARING AID DEVICES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of German application No.
10 2007 039 452.9 DE filed Aug. 21, 2007, which is incor-
porated by reference herein in its entirety.

FIELD OF INVENTION

The invention relates to a hearing aid system comprising at
least one hearing aid device having an input transducer for
receiving an input signal and converting said signal into an
electrical input signal, a signal processing unit for processing
and amplifying the electrical input signal and emitting an
electrical output signal and a receiver for converting the elec-
trical output signal into an acoustic output signal.

BACKGROUND OF INVENTION

Hearing aid devices are provided in different power
classes. These are differentiated, in particular, by the respec-
tive type of receiver used, on which the maximum power
output and the maximum sound pressure level able to be
produced depend. In hearing aid devices which may be worn
behind the ear, in which the receiver, when the hearing aid
device is worn, is located in an earpiece in the ear canal of the
user, so-called RIC-BTE (Receiver-in-Canal-behind-the-
Ear) hearing aids, hearing aids of varying performance may
be produced in a simple manner by the use of different ear-
pieces with different receivers.

SUMMARY OF INVENTION

Generally the earpiece is releasably connected to the hear-
ing aid housing by means of a plug connection, so that a
replacement may be carried out, for example, by the acous-
tician. In this connection, it is important that the signal pro-
cessing unit of the relevant hearing aid device is also adapted
to the receiver used. If the amplification of an acoustic input
signal by the hearing aid device is not adapted to the receiver
used, it may possibly occur that the threshold of discomfort of
the user may be exceeded, or even hearing damage may occur.
Thus there is a desire for automatic adaptation of the signal
processing and, in particular, the amplification of the signal to
the receiver used.

A hearing aid comprising control elements for altering the
signal transmission properties of the hearing aid is disclosed
in CH 673 366 AS. The known hearing aid may be provided
with a variable number of control elements and different
control element functions may be associated with a control
element. The control elements comprise control element con-
tacts which are soldered to a printed circuit board of the
hearing aid. For hearing aids with different control functions,
the control elements may be covered by different covers,
which comprise contact elements in different coded forms. In
particular, different control functions are associated with dif-
ferent control elements by the number of contact reeds of the
contact elements associated with the respective control ele-
ments.

It is the object of the present invention to prevent incorrect
adaptation of the signal processing unit of a hearing aid
device to the receiver used.

This object is achieved by a hearing aid device with the
features according to the independent claims.
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The fundamental idea of the invention is to provide means,
by which the respective type of receiver used in the hearing
aid device may be automatically identified.

The invention offers the advantage that, by the automatic
identification of the respective type of receiver, the likelihood
of incorrect adaptation is minimized. The relevant type of
receiver is automatically identified and also the adaptation to
the identified type of receiver is preferably carried out auto-
matically. Incorrect adaptation of the signal processing unit to
the respective type of receiver used is substantially eliminated
as a result.

Various information carriers are considered for differenti-
ating between different types of receiver, which carry infor-
mation which may be detected automatically by the hearing
aid system and which is characteristic for the respective type
of receiver. To this end, one embodiment provides an electro-
technical component associated with the receiver, having an
electrical property which is dependent on the respective type
of receiver, the hearing aid device having means for detecting
the electrical property, on the basis of which the type of
receiver used may be derived. The electrotechnical compo-
nent may be an electrotechnical component otherwise present
in a receiver, for example the receiver coil. This has a char-
acteristic impedance for the respective type of receiver, which
may be automatically detected by means of impedance mea-
suring carried out by the hearing aid system. The type of
receiver used may, in turn, be derived from the measured
impedance. Measuring the impedance by means of the hear-
ing aid system is, however, relatively complicated. It is sim-
pler to associate additional electrotechnical components with
the receivers, which are purely used to differentiate between
different types of receiver. For example, a resistor with a
characteristic value for the respective type of receiver may be
arranged in or on the housing of each receiver, the value
thereof being able to be detected by the hearing aid system. If,
for example, “Type 17, “Type 2” and “Type 3” receivers are to
be differentiated, these may be associated with different resis-
tors, for example 10 kOhm, 100 kOhm, 1 MOhm, so that by
detecting the value of the resistor a clear identification of the
respective type is possible. The measurement of the resistor
and the automatic identification of the type of receiver asso-
ciated therewith, are possible by relatively simple means.
Naturally, however, other electrotechnical components and
the electrical properties thereof (inductance, capacitance,
electrical connection of a plurality of contacts, etc.) are also
possible as information carriers.

A further embodiment provides mechanical means, with
the aid of which different types of receiver may be automati-
cally identified by a hearing aid system according to the
invention. For example, in this connection, housing projec-
tions or recesses are considered, by means of which informa-
tion is provided which is characteristic for the type of receiver
used and which may be automatically detected by the hearing
aid system.

A possibility to be implemented particularly easily by
using mechanical means as information carriers consists in a
specific embodiment of the connector pins present on a
receiver used, and in particular in the use of connector pins of
different lengths. Different lengths of connector pins may be
detected in a simple manner and the different types of receiver
derived therefrom.

In a particularly advantageous embodiment of the inven-
tion, the hearing aid device itself has the required means for
automatic identification of the type of receiver used. It is,
however, also possible that the hearing aid system according
to the invention, in addition to the at least one hearing aid
device, comprises a programming device for programming
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and/or adapting the relevant hearing aid device and the means
for automatic detection of the type of receiver used are at least
partially transferred into the programming device. It is thus
possible, for example, that the hearing aid device merely has
electrical contacts and cables, which permit a connectionof'a
resistor associated with the receiver used to the programming
device, the detection of the value of the resistor and the
automatic identification of the type of receiver associated
therewith, however, being carried out in the programming
device. It is also possible that the hearing aid device has
means for detecting information which is characteristic of the
respective receiver, only data relative to this information,
however, being stored in the hearing aid device, which may be
read out from the hearing aid, and the evaluation of this data
being carried out outside the hearing aid, for example, in the
programming device.

In a similar manner to the automatic identification of the
type of receiver used, the automatic adaptation of the signal
processing unit of the hearing aid device to the identified type
of receiver is also preferably carried out automatically by
means of the hearing aid device. As a result, it is ensured that
the signal processing unit of the hearing aid device, even after
changing the receiver used, is always correctly adapted to the
respective type of receiver.

In addition to the automatic adaptation of the signal pro-
cessing to the receiver used by the hearing aid device itself,
information about the type of receiver used may also be
evaluated in a programming device associated with the rel-
evant hearing aid device and, if required, displayed. Appro-
priate adjustments may then be manually undertaken by the
operator of the programming device. Advantageously, how-
ever, the signal processing unit of the hearing aid device is
automatically adapted by the programming device to the
receiver used. Incorrect settings are thus also substantially
avoided during operation of the adaptation device.

The invention may be used particularly advantageously
with a hearing aid device which may be worn behind the ear,
in which the receiver is located in an earpiece which may be
worn in the ear (RIC-BTE). As, in these hearing aid devices,
the earpiece together with the receiver generally is releasably
connected to the housing of the hearing aid device which may
be worn behind the ear, the receiver may be particularly easily
replaced. However, the risk also increases that the signal
processing in a relevant hearing aid device is not correctly
adapted to the receiver used. Automatic identification of the
type of receiver used, as well as automatic adaptation of the
signal processing unit according to the invention, counteract
this risk.

The invention may be used, moreover, particularly advan-
tageously in all hearing aids of modular construction, in
which a hearing module may be releasably connected to the
hearing aid device. In this connection, the hearing aid device
may be both a hearing aid device which may be worn in the
ear (ITE) and a hearing aid device which may be worn behind
the ear (BTE).

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained in more detail hereinafter with
reference to exemplary embodiments, in which:

FIG. 1 shows a hearing aid device which may be worn
behind the ear with an earpiece which may be worn in the ear,

FIG. 2 shows a terminal unit for different types of receiv-
ers,

FIGS. 3 to 5 show different types of receivers,

FIG. 6 shows a table for the evaluation logic system of the
receiver-terminal unit according to FIG. 2,
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FIG. 7 shows a receiver-terminal unit with multi-stage
contacts, and

FIG. 8 shows a hearing aid system comprising a hearing aid
device and a programming device.

DETAILED DESCRIPTION OF INVENTION

FIG. 1 shows a hearing aid system according to the inven-
tion, which comprises merely one hearing aid device 1 having
a device component 2 which may be worn behind the ear and
an earpiece 3 which may be worn in the ear. The microphone
4 is present with the sound inlet 5 for receiving an acoustic
input signal and converting said signal into an electrical input
signal. This is connected by means of electrical cables 6 to a
signal processing unit 7. In the signal processing unit 7, the
electrical input signal emitted by the microphone 4 is pro-
cessed and amplified depending on the signal frequency and
conducted via electrical cables 8 and 13 as well as contacts 9
to a receiver 10, which converts the electrical output signal
generated by the signal processing unit 7 into an acoustic
output signal and emits said output signal via a sound channel
11 into the auditory canal of a user. In the hearing aid device
1 according to the exemplary embodiment, the receiver 10 is
located in the earpiece 3. Accordingly, the hearing aid device
1 according to the exemplary embodiment is a so-called RIC-
BTE. For connecting the device component 2, which may be
worn behind the ear, to the earpiece 3 which may be worn in
the ear, a connecting piece 12 is present in which the electrical
cables 13 for connecting the signal processing unit 7 to the
receiver 10 run. The connecting piece 12 is releasably con-
nected to the device component 2. To this end, corresponding
contacts 9 are present both on the device component 2 and on
the connecting piece 12.

The hearing aid device 1 according to the exemplary
embodiment further comprises a battery 14 for supplying
power to the electronic components of the hearing aid device
1 as well as a switch 15, by means of which the hearing aid
device may be switched on and off and different listening
programs may be set for adapting the signal processing unit 7
to different acoustic environments.

The signal processing unit 7 of the hearing aid device 1 is
able to be programmed. As a result, the signal processing in
the signal processing unit 7 may be adapted to the individual
hearing loss of a user. Moreover, an adaptation of the signal
processing unit 7 to the electronic components used in the
hearing aid device 1 and, in particular, the receiver 10 used, is
possible. For the automatic identification of the type of
receiver used in the hearing aid device 1, the hearing aid
device 1 comprises a terminal unit 20 which is explained in
more detail in FIG. 2.

FIG. 2 shows in a schematic view the terminal unit 20 of the
hearing aid device 1 which may be connected to different
types of receiver, and which automatically identifies the
respective type of receiver. The terminal unit 20 comprises
socket connectors 21 and 22, into which connector pins A and
B of a receiver 10 may be inserted. For differentiating
between different types of receiver, the connector pins A and
B may be differentiated by their length. In order to be able to
differentiate between, for example, four different types of
receiver, respectively having two connector pins, two differ-
ent lengths of the connector pins A and B used are sufficient.
In the exemplary embodiment according to FIG. 2, a receiver
10 with a long connector pin A and a short connector pin B are
connected to the terminal device 20. In this case, by way of
example, itis areceiver ofthe “T3” type. As is visible from the
figure, after inserting the receiver 10 into the terminal unit 20
the connector pins A and B make contact with the contacts
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KA and/or KB. Moreover, the miniature switch SA is closed
by the connector pin A whilst the miniature switch SB
remains open. The evaluation logic system 23 converts the
identified switch positions into logic levels, which are trans-
mitted via an interface 24 and the cables 13 and 8 to the signal
processing unit 7 of the hearing aid device 1. Parameters
corresponding to the identified type of receiver are generated
in the signal processing unit 7 using the transmitted logic
levels and automatically adjusted in the signal processing unit
7.

In FIGS. 3 to 5, three further types of receiver are shown
which may be differentiated by two connector pins A and B,
which may respectively have two different lengths. In this
case, FIG. 3 shows a receiver of the “T2” type with a short
connector pin A and a long connector pin B, FIG. 4 shows a
receiver of the “T'1” type with a short connector pin A and a
short connector pin B and FIG. 5 shows a receiver of the “T4”
type with a long connector pin A and a long connector pin B.

FIG. 6 shows in tabular form, for further clarification of the
automatic identification of the type of receiver, an association
of the switch positions of the switches SA and SB to the
respective type of receiver which is able to be automatically
identified by the hearing aid device 1. The association accord-
ing to the table shown corresponds to the association of the
types of receiver according to FIGS. 2 to 5. With a short
connector pin A and/or B the corresponding switch SA and/or
SB remains open in the socket 21 and/or 22 (corresponding to
the input “open” in the table according to FIG. 6), with a long
connector pin A and/or B, the corresponding switch SA and/
or SB is closed in the socket 21 and/or 22 (corresponding to
the input “close” in the table according to FIG. 6). By the
specific mechanical design of the connector pins A and B, in
combination with the evaluation logic system 23 four differ-
ent types of receiver are therefore reliably identified. As a
result, the signal processing of the relevant hearing aid device
is automatically adapted to the respective type of receiver
used. Thus by means of the invention, incorrect settings rela-
tive to the receiver used are prevented.

As an alternative to the exemplary embodiment shown, the
evaluation logic system may also be located in the device
component 2 of the hearing aid device 1, preferably integrated
in the signal processing unit 7.

FIG. 7 shows an alternative embodiment of the terminal
unit 20'. In contrast to the exemplary embodiment according
to FIG. 2, in this case a multi-stage contact arrangement is
used with contacts KA1', KA2' and/or KB1', KB2' connected
in series in the socket connectors 21' and/or 22'. The detection
of'the lengths of the connector pins A and B ofthe receiver 10
used may in this case, for example, be detected by testing
whether an electrical connection is present between the
respective contacts KA1', KA2' and/or KB1', KB2'. The test-
ing may, for example, be carried out after each time the
relevant hearing aid device is switched on, before an electrical
output signal is emitted to the receiver 10. In this embodi-
ment, the evaluation preferably also takes place by means of
an evaluation logic system 23', which is located in the exem-
plary embodiment directly in the terminal unit 20'.

The use of receiver-connector pins of different lengths is
only one example of a plurality of possible mechanical fea-
tures, by means of which the hearing aid system may differ-
entiate between different types of receiver. Moreover, this
feature does not have to be directly located on the receiver.
Thus, for example, the coding relative to the type of receiver
used may advantageously also be accommodated in the
region of the contact arrangement 39, in particular when the
earpiece 33 and the connecting piece 42 are embodied as a
unit.
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FIG. 8 shows a further exemplary embodiment of the
invention. In this case, the hearing aid system according to the
invention comprises a hearing aid device 31 which, corre-
sponding to the hearing aid device 1 according to FIG. 1,
comprises a device component 32 which may be worn behind
the ear, with a microphone 34, a sound inlet 35, a signal
processing unit 37, a battery 44 and a switch 45. Moreover,
the hearing aid device 31 comprises an earpiece 33 which
may be releasably connected to the device component 32,
which comprises a receiver 40 with a sound outlet 41. The
electrical connection of the earpiece 33 to the device compo-
nent 32 takes place via a connecting piece 42, in which
electrical cables 43 run, which connects the receiver 40 via
cables 38 and contacts 39 to the signal processing unit 37 of
the hearing aid device 31.

To differentiate between different types of receiver, a resis-
tor 46 is located in the receiver 40 which may be connected to
a programming device 50 via the electrical cables 43, 38 and
47, the contacts 39, a programming terminal 48 and a pro-
gramming cable 49. In the programming device 50, the value
of the resistor 46 is automatically detected, from which the
programming device 50 identifies the type of receiver used.
Moreover, depending on the type of receiver identified, the
programming device 50 automatically determines parameters
for controlling the signal processing in the signal processing
unit 37, which are transmitted by the programming device 50
to the hearing aid device 31. Thus in the hearing aid system
according to FIG. 8, which in addition to the hearing aid
device 31 comprises the programming device 50, the signal
processing is automatically adapted to the type of receiver
used.

In an alternative embodiment, the hearing aid device 31
comprises means for determining the value of the resistor 46,
the detected value being stored in a memory of the signal
processing unit 37. For automatically determining suitable
parameters for controlling the signal processing depending
onthe type of receiver used, the stored value is transmitted via
the programming terminal 48 and the programming cable 49
to the programming device 50.

The exemplary embodiments show only a small selection
of possible mechanical or electrical features, which are auto-
matically identified by the hearing aid device and/or a pro-
gramming device connected thereto, by means of correspond-
ing sensors and which may be used in corresponding values of
parameters for adapting the signal processing in the hearing
aid device to the receiver used. In particular, it is also not
necessary that these features, as set forth in the exemplary
embodiments (different lengths of the connector pins; con-
nection to different resistors) are directly associated with the
respective receiver. Thus it is also possible, for example, to
consider the earpiece with the receiver located therein and the
connecting piece as separate units, which provide the charac-
teristic feature for the respective type of receiver at a different
point, rather than in direct connection with the receiver. Thus,
for example, a particular mechanical feature in the form of a
specific number of detectable latching lugs may be located in
the region of the contacts 9 and/or 39 or a detectable resistor
may be located at a different point of the disclosed unit rather
than in direct contact with the receiver.

The invention claimed is:

1. A hearing aid system, comprising:

a hearing aid device having:

an input transducer for receiving an input signal and
converting said signal into an electrical input signal,

a signal processing unit for processing and amplifying
the electrical input signal and emitting an electrical
output signal, and
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a receiver for converting the electrical output signal into
an acoustic output signal, said receiver having a
mechanical feature characteristic associated with a
respective type of said receiver in the form of receiver-
connector pins for electrical contact; and 5

means including a microswitch for automatically identify-
ing a type of receiver used in the heating aid device by
differentiating between different lengths of said receiver
connector pins.

2. The hearing aid system as claimed in claim 1, comprises 10
means for automatic adaptation of the signal processing unit
to the type of receiver identified.

3. The hearing aid system as claimed in claim 2, wherein
the hearing aid device comprises a multi-stage contact
arrangement for differentiating between different lengths of 15
the receiver-connector pins.

4. The hearing aid system as claimed in claim 2, wherein
the automatic adaptation of the signal processing unit is car-
ried out by the hearing aid device.

5. The hearing aid system as claimed in claim 3, wherein 20
the hearing aid device is embodied as a hearing aid device
which may be worn behind the ear, comprising an earpiece
projecting into the auditory canal in which the receiver is
arranged.

6. The hearing aid system as claimed in claim 4, wherein 25
the receiver is able to be releasably connected to the hearing
aid device or the earpiece.

7. The hearing aid system as claimed in claim 2, wherein
the signal processing unit is configured to adjust the ampli-
fying based on the type of receiver. 30
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